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DETAILED ACTION 

1. Claims 1, 14-, 16, and 22-78 are pending in Applicants' Request for Continuing 
Application. 

Information Disclosure Statement 

2. Applicants submitted an IDS with the RCE, it is noted that one of the Patent 
Number submitted did not correspond in subject matter, inventor or patent date. Upon further 
search, the examiner determined that the patent number to which Applicants were referring 
was 5,510,121 instead of 5,540, 121. If this is incorrect, the examiner requests that Applicant 
notify the examiner in the next response. 

Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S. C 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on sale 
in this country, more than one year prior to the date of application for patent in the United States. 

2. Claim 1 is rejected under 35 U.S.C. 102(b) as being anticipated by Rhee, et al. (US 
5,510,121). 

Rhee discloses pharmaceutically acceptable, non-immunogenic conpositions, which are 
formed by covalently binding glucosaminoglycans or derivatives, including hyaluronic 
acid, thereof to hydrophilic synthetic polymers via specific types of chemical bonds to 
provide biocompatible conjugates. Abstract. These glucosaminoglycans or derivatives 
thereof, including hyaluronic acid, can be coupled with the synthetic polymer, PEG (Uquid 
pore former), via different kinds of covalent corxqDositions including ester and ester bonds. 
Col. 6, lines 4-39, cols. 9-10, lines 60-59, cols. 1 1-12, lines 63-51, Thus, Rhee clearly 
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discloses the use of hyaluronic acid esters and PEG in corresponding conqDositions. Rhee 
further discloses that the conjugates can be used as injectable drug or cell delivery systems. 
Col. 5, lines 32-34, col. 10, Unes 6-7. Moreover, Rhee discloses that the compositions can 
contain biologically active proteins exempUfied as growth factors or cytokines are further 
taught to include bone morphongenic protein (BMP) and osteogenic factors, which are 
especially suitable. Abstract, col 12, hues 7-18, claims 1-3, Rhee further discloses that 
the compositions con5)rise conjugates with ceramic particles, preferable hydroxyapatie or 
tricalcium phosphate (TCP), are particularly useful for the repair of stress-beraing bone 
due to its high tensile strength. Col. 11. Thus, Rhee discloses an injectable conposition 
which contains hyalxironic acid ester, PEG, TCP said composition further contains bone 
morphogenic factors or osteogenic factors. 

Claim Rejections - 35 USC §103 

3. The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all obviousness 

rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

4. Claims 1, 14-16, and 22-78 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Rhee, et al. (US 5,510,121) in view of Radomsky (WO 97/32591) and/or Celeste, et al. 
(5,658,882) in view of Vercruysse and Prestwich, Hyaluronate Derivatives in Ehiig Deliver, 
Critical Reviews in Therapeutic Drug Carrier Systems, 1998, 515(5), pp. 519-555 and/or 
Campoccia, et al, Semisynthetic Resorbable Materials from Hyaluronan Esterification, 
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Biomaterials, 1998, 19, 2101-2127 in view of Valle (US 5,336,767) in view of Radomsky (US 
5,942,499). 

Rhee discloses as set forth above. 

Additionally, the use of hyaluronic acid as injectable matrix material was well 
known, and hyaluronic acid esters and their possible advantages as compared to hyaluronic 
acid itself in view of properties which are relevant for drug delivery were discussed in 
document of the state of the art. Radomsky discloses a bone growth-promoting 
conqDosition con5)rising hyaluronic acid and a growth factor. Abstract. Radomsky 
explicitly discloses the proteins BMP-1 to BMP-12, GDF-1 to GDF-12 as suitable growth 
factor and notes that others are mentioned. See Pg. 2, Hne 2. Radomsky further discloses 
that the solution containing hyaluronic acid and growth factor should have a viscosity 
which allows for injection of the composition through a syring or catheter. Pg. 3. 
Moreover, Radomsky discloses that it is desirable that the composition has a residence 
time at the active site of 3 to 30 days. Pg. 3, hnes 22-28. Finally, Radomsky lists suitable 
applications for a corresponding composition, which include administration in connection 
with bone fracture and includes other pathological defectes connected with bone growth or 
bone lesions. 

Celeste discloses compositions containing a bone morphongenetic protein 
(explicitly mentioned are BMP-12, BMP- 13 or MP52) together with suitable carriet 
materials, such conq)OStions being suitable for administration via injection. Abstract, cols. 
1-3, col. 12, Hnes 51-57. Celeste additionally discloses that the compositions can include a 
suitable matrix and/or sequestering agent as a carrier, i.e. the sequestering agent may be a 
substance, which aids an ease of administration through injection or other means, or may 
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slow the migration of protein from the site of the appUcation and includes hyaluronic acid 
or derived therefronx Col. 13, lines 9-53. Thus, Celeste discloses compositions which are 
suitable for injection and conprise an osteogenic protein together with hyaluroinic acid or 
its derivatives. 

Thus, as set forth in Applicants Specification, it is pointed out that a multitude of 
patents relating to the use of injectable osteogenic proteins, i.e. BMP 2, 4-12, useful with 
injectable carriers made in accordance with the subject invention had already been well 
known in the art and before the filing date. See Specification, pp. 1-2 and 4-5. Thus, it 
would have been obvious to one of ordinary skill in the art at the time of the invention that 
the combinations of hyaluronic acid derivatives, i.e. esters, and osteogenic proteins were 
advantageous and furthermore that injectable forms could be produced and used as drug 
deUvery devices for both the hyaluronic acid ester and the osteogenic protein. 

Vercruysse discloses that sodium hyaluronate and hyaluronic acid are collectively 
determined as hyaluronan, abbreviated as HA. Pg. 514, first paragraph. Vercruysse 
additionally discloses that unmodified HA has found important applications in drug 
delivery and surgery and that the physiochemical properties of HA can be adapted to the 
desired application by chemical modification and furthermore it can be gathered that HA- 
drug hydrogels may be used to localize a slow release formulation at a specific site in the 
body. Pp. 514-515. Vercruysse further discloses the production and possible uses of 
chemically modified hyaluronic acids for drug delivery and in the Table shown on page 
516 specifies derivatives of HA as e.g. HA ester derivatives for the use in drug delivery 
and their availability from co-patentee Fidia (Advanced Biopolymers S.R.L.). Vercuysse 
discloses on page 519 the esterification of the carboxylic acid groups of HA and in Table 2 



Application/Control Number: 09/687,28 1 Page 6 

Art Unit: 1654 

on page 522 HYAFFl Ipx (px refers to the percentage of carboxylic functions modified) 
HYAFFl 1, which is the being the preferred conq)ound of the instant apphcation and used 
in the Examples is discussed as well as HYAFFl lp50, HYAFFp75. Vercuysse also 
discusses the injection into mice of Hylan gel slurry and its evaluation, as well as 
microspheres prepared from HA esters for delivery devices for several growth factors and 
the various effects of deUvery, Pg. 533 

Canpoccia discloses hyaluronic acid and partially or completely esterified forms of 
this natural polymer. See entire article, especially pg. 2103 (referring to ester formation 
and the properties of the obtained hyaluronic acid ester are described. Canq)occia 
discloses that Hyaffl 1 is one of the most characterized Hyaff polymers from both the 
physicochemical and biological viewpoints and is useful in understanding the effect that 
changine two variables, the type of ester and the percentabe of esterification have on 
molecular properties, i.e. the extent of molecular modification modulates the soluble and 
viscous nature of piirified hyaluronan in aqueoixs solution and has proved to have profound 
effects on the interaction of hyaluronan with water (the higher the percentage of 
esterification of hyaluronan, the lower is solubility in water; the total benzyl ester HYAFF 
1 1 showed only sUght hydration when placed in buffered phosphate saUne solution while 
75% hyaluronan benzyl esters HYAFFl lp75 hydration was even greater). Pg. 2103. 
Campoccia also discloses degredagtion profiles between HYAFFl 1 (slower degredation, 
2-3 months, more stable) and hydrated PTYAFFl lp75 (1-2 weeks) probably because partial 
esters are more flexible and hydrated than more completed esterified esters in which the 
hydrophobic patches make the polymer chain network more rigid and stable. Campoccia 
further discloses that derivatives with as little as 25% esterification, Canq)occia 
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additionally discloses the possibility of using hyaluronic acid ester as a carrier and/or 
matrix for drug delivery 

Thus it would have been obvious to one of ordinary skill in the art to combine 
either Vercuysse and/or Campoccia to use hyaluronic acid esters from 0% tO 100% and 
that all applications for which hyaluronic acid itself had been used appear to the skilled 
artisan as suitable biles of application for the corresponding ester so that the use of dehvery 
of osteogenic proteins, including the BMP proteins, which had akeady been described for 
hyaluronic acid would have been obvious to one of ordinary skill in the art. 

Valle discloses hyaluronic acid esters and their potential uses, including 
intraarticular injections. Abstract, cols. 1-2. Valle discloses parital or conplete esters of 
hyaluronic acid with aliphatic, arahphatic and other alcohols, such esters being described 
as possessing, interesting and precious bioplastic and pharmaceutical properties and usable 
in innumerable fields, including cometics, surgery and medicine. Cols. 2-3, lines 64-5. 
Valle additionally discloses that the new products, i.e. the hyaluronic acid esters, possess 
the same or similar physical-chemical, pharmacological and therapeutic properties as 
hyaluronic acid, but are considerably more stable against degradation and further discloses 
a first group of esters as substances useful in therapy and other fields in which the qualities 
of hyaluronic acid itself dominate and may be exploited. Col, 3. Valle further discloses 
solubility properties of various esters, for example that the esters are soluble to a certain 
degree in DMSO. Col 3, lines 8-18. Valle further discloses partial and total esters and 
their use as vehicles for active pharmaceutical substances and a further discussion of their 
solubility characteristics, which are dependent upon the degree of esterification. See entire 
patent. Moreover, Valle discloses that it is possible therefore on the one hand to prepare 
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esters of hyaluronic acid with therapeutically inacitive alcohols for use in typical 
indications of hyaluronic acid itself, such as for intra-articualr injections and that a 
considerable prolonged action due to improved stability and a retard action is disclosed, aw 
well as their use as vehicle and medicaments containing a pharmaceutically active 
substance and a hyalxxronic acid ester. Col. 9, cols. 11-13. Valle also discloses the use of 
epidermal growth factor, another sort of growth factor than osteogenic proteins. Further it 
is quite understandable in view of the huge number of substances that can be combined 
with hyaluronic esters to form a medicament, that not every substance or type of substance 
can or will be mentioned. Valle also discles that partial esters with at least 5 and at most 
90% of carboxylic groups esterified are of particular interest, and especially those with an 
esterified percentage between 50 and 80% are preferred, and also discloses 100% 
esterification. Col. 9. 

However, mentioning a growth factor is an important hint to other similar 
substances especially in view of the document cited above and in view of known uses of 
hyaluronic acid as a carrier for osteogenic proteins, thus, it would have been obvious to a 
person of ordinary skill in the art at the time of the invention to combine ostegenic 
proteins, including BMP 1-12, to from a medicament, since it was already know that a 
prolonged persistency of a medicament containing hyaluronic acid and a growth factor, 
such as BMP is desirable for effective bone formation (WO 97/32591), and the 
information about the retardant effect of hyaluronic acid esters make it obvious to one of 
skill in the art to combine growth factors Uke osteogenic proteins with hyaluronic acid 
esters. It also would have been obvious to one of ordinary skill in the art to have utihzed 
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esters within the taught preferred ranges of Valle because they are taught to be of particular 
interest for the same types of uses. 

Radomsky discloses a composition for treatment of bone comprising a mixture of a 
growth factor (including BMPl to 12 and GDF 1 to 12 among others), which are injectable 
since a solution of the components and injection are contemplated, the solution (aqueous or 
organic) having a viscosity, which allows it to be injectable through a syringe or catheter. 
Abstract, cols, 1-2. The examples show compositions which further contain substances 
like sucrose and sodium citrate, which according to Applicants' Specification (pg. 4, lines 
35-36 are considered as pore formers. The examiner notes that sodium bicarbonate and 
polyethylene glycol are also well known pore formers.^ Thus, it would have been obvious 
to one of ordinary skill in the art at the time of the invention to have included these well 
known pore formers in a very similar composition as Applicants as hyaluronic acid is very 
similar to hyaluronic acid esters and has the benefits set forth above. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Jennifer 1. Harle whose telephone number is (571) 272-2763. The examiner 
can normally be reached on Monday through Thursday, 6:30 am to 5:00 pm,. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
CeciUa Tsang can be reached on (571) 272-0562. The fax phone number for the organization 
where this application or proceeding is assigned is 571-273-8300. 



* See, e.g., US 5,5245,148, US 6,709678 - col. 9, lines 32-35, US 6,670,293, col. 1, lines 61-67, US 6,599,516, col. 2, 
lines 22-33. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for pubUshed apphcations 
may be obtained from either Private PAIR or PubUc PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



Jennifer I. Harle 
Examiner 
Art Unit 1654 
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